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METHOD TO OVERCOME PDN SESSION DELETION DURING 4G TO 5G IDLE 
MODE HANDOVER 
 
AUTHORS:   







In some 4G/5G networks, 4G to 5G or 5G to 4G handovers are facilitated using 
Idle-mode handover techniques due to an unavailability of radio network element readiness 
to deploy Connected-mode handovers.  However, Idle-mode handovers can lead to 
incorrect Packet Data Network (PDN) session deletion by a Session Management Function 
(SMF) during an Idle-mode 4G to 5G handover.  Techniques herein address this issue by 
providing a solution in which an Access and Mobility Management Function (AMF) is to 
wait for the session management (SM) context creation procedure to complete before 
performing registration of a user equipment (UE) on a Unified Data Management 
(UDM)/Home Subscriber Server (HSS). 
 
DETAILED DESCRIPTION 
Many of the Tier-1 service provider operators initially deploy 5G-Standalone (5G-
SA) solutions by incorporating 4G to 5G or 5G to 4G handovers in an idle-mode based 
handover deployment.  The primary reason for doing this is considerable support and 
readiness that is required for various radio/network elements, such as eNodeBs, gNodeBs, 
Mobility Management Entities (MMEs), and Access and Mobility Functions (AMFs) in 
order to support Connected-mode 4G to 5G or 5G to 4G handovers. 
When service providers deploy such solutions, irrespective of user equipment (UEs) 
being in active state with continuous data-traffic or not, a UE needs to move to Idle-mode 
on a previous Radio Access Technology (RAT) before it hands over to a subsequent RAT. 
Once the handover is completed, the UE comes back to active state. 
The following 4G to 5G idle-mode handover sequence prescribed by Third 
Generation Partnership Project (3GPP) Technical Specification (TS) 23.502, as shown 
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below in Figure 1 and Figure 2 will lead to a "break before make" model (i.e., break 4G 
call leg on SGW even before making 5G PDN session and uplink (UL)/downlink (DL) 
path creation on SMF/UPF towards gNB). 
Figure 1, below, illustrates example details associated with 4G Evolved Packet 
System (EPS) to 5G System (5GS) mobility for single-registration mode with an N26 
interface interconnecting an MME and AMF and Figure 2, below, illustrates example 
details associated with the 3GPP registration procedure. 
 
Figure 1: EPS to 5GS Mobility for Single-Mode Registration with N26 Interface 
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Figure 2: Registration Procedure 
 
During 4G to 5G handover, as illustrated via Figure 1 and Figure 2, above, the AMF, 
the Unified Data Management (UDM), and the Home Subscriber Server (HSS) go through 
a Registration procedure which leads to the following: 
1) The AMF registers the UE and subscribes to notifications for the UE with 
the UDM after receiving the PDN context for the PDN session for the UE 
from the MME; 
2) The UDM and HSS is expected to immediately perform de-registration 
/Cancel-location procedures towards the MME once the new RAT AMF 
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registers.  On success, the UDM updates the AMF 3GppAccessRegistration 
resource by replacing it with the received resource information, and 
responds with a"200 OK" response or a "204 No Content" response.  The 
UDM/HSS invokes a Deregistration Notification service/Cancel Location 
operation towards the old AMF/MME. 
3) The MME will delete the 4G leg on the SGW by sending Delete Session-
Request (Scope-Ind=1) even before the 5G leg is successfully created on 
the SMF/UPF. 
 
When the above 3GPP call-sequences are followed during a 4G to 5G Idle-mode 
handover, the SMF can incorrectly trigger the session deletion process as explained below: 
1) A user equipment (UE) is connected on 4G in an active mode with continuous 
stream of downlink (DL) traffic; 
2) The UE performs a 4G to 5G Handover. As the network supports only Idle-
mode handovers, the UE first moves to the Idle-mode on 4G and DL traffic 
starts getting buffered at the Serving Gateway (SGW) serving the PDN session 
for the UE; 
3) The UE performs a "REGISTRATION UPDATE PROCEDURE" on 5G with 
following sequence leading to incorrect session deletion: 
a. An Access and Mobility Management Function (AMF) receives a 
REGISTRATION Request with Type=Mobility-registration updating; 
b. The AMF retrieves all active PDN-context information from a Mobility 
Management Entity (MME) servicing the 4G connection through a 
Context-Request/response/acknowledgment exchange with the AMF 
via the N26 interface; 
c. The AMF performs Registration, SMF-selection, and Subscription 
procedures with the UDM/HSS indicating to the UDM/HSS that the 
International Mobile Subscriber Identity (IMSI) of the UE is to be 
served by the AMF going forward; 
d. The Registration at Step (c) from the AMF triggers a "CANCEL 
location" procedure from HSS immediately towards the MME and the 
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MME sends a Delete-Session-Request (SI=1) to the SGW to clear the 
SGW instance of the 4G session for the UE; 
e. This results in the 4G leg of PDN session being cleared at the MME and 
SGW, even before the SMF receives a 5G-sm-context-create request 
message from the AMF; 
f. A User Plane Function (UPF)/ user-plane PDN Gateway (PGW-U) is 
still holding the downlink's next-hop as the SGW as the SMF is yet to 
receive the 5G-sm-context-create request and send updated N4 session 
information to the UPF/PGW-U; 
g. Given that there is a continuous stream of DL traffic, the UPF/PGW-U 
forwards the traffic to the SGW resulting in the SGW sending a user-
plane General Packet Radio Service (GPRS) Tunneling Protocol (GTP-
U) err-indication to the UPF/PGW-U; 
h. In turn, this results in the UPF sending an Sx-Report-Request with a 
Rep-type=ERIR, which causes the SMF to trigger a PDN deletion 
process, even though the UE is transitioning to 5G. 
 
The problem is that the 4G to 5G handover (HO) is occurring in a "break on 4G 
before make on 5G" manner due to the AMF incorrectly registering to  the UDM/HSS first, 
before completing the sm-context-create procedure towards the SMF, which results in the 
UDM/HSS performing a 'Cancel location' procedure to delete the 4G leg even before HO 
to 5G is completed.  Figures 3A and 3B, below, illustrates an example of this issue in which 
a voice/data session of a UE is deleted during 4G to 5G handover because of an incorrect 
call flow sequence across 5G core network nodes.  
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This proposal provides for correcting the issue involving the incorrect deletion of a 
PDN session, by configuring the AMF to wait for completion of the sm-context-creation 
procedure before performing a UE's registration to the UDM/HSS. With this change, the 
following sequence occurs during the registration procedure: 
1) The AMF, after obtaining "smf-selection data" from the UDM, is to perform 
an "sm-context-creation" procedure on the SMF;  
2) The SMF will update the UPF by removing the downlink's next-hop = SGW 
such that the downlink's next-hop is set to "BUFFER" for this PDN-session, 
such that the downlink traffic on the UPF will now start being buffered 
instead of being forwarding to the SGW; 
3) Once the AMF <->SMF "sm-context create" procedure is completed for the 
5G HO, the AMF can update the UE's Registration to UDM/HSS; 
4) The UDM/HSS will send a Cancel-location-request to the MME, and the 
MME deletes the 4G leg on the SGW. 
 
Thus, downlink packets from the Gi-side will start being buffered at the UPF and 
rather than being forwarded to the SGW and the Err-Indication from SGW will not be 
observed. Accordingly, this helps in the UE session (e.g., a voice/data session) not being 
incorrectly deleted incorrectly and the 4G to 5G HO will succeed. Figures 4A and 4B, 
below, illustrates example details associated with the solution proposed herein. 
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